Random amplified polymorphic DNA (RAPD) was used to compare the Nova Scotia population of Blanding's turtle (Emydoidea blandingii) with several populations from the species' main range. The Nova Scotia population is believed to have been isolated from the main range for 4000-8000 years. Cluster analysis using a neighbour-joining algorithm produced a dendrogram showing the Nova Scotia population clustering separately from those populations in the main range. Analysis of molecular variance shows 34.28% of total variance to be accounted for between the Nova Scotia population and populations in the main range. While this study is preliminary, the results suggest that the Nova Scotia population of Blanding's turtle may be important to the maintenance of genetic diversity in the species.
Introduction
Phenotypic differences between populations. of E. ., " ..blandingii have been noted; these include size (Graham & BlandIng s turtle (Emydozdea blandmgzz Holbrook Doyle1977) and carapace colouration (Raton 1989) . These [~m~did~e] ) is a North American freshwa~er turtle with. a differences do not necessarily indicate genetic differdistribution centre~ o~ ~eGreat Lakes (Fig. 1) . T~e main ences, as both size and colouration may be influenced range of E. blandmgu Includes .south~rn. Ont~o. and by environmental factors. However, phenotypic differsouthwestern Quebec, WiSCOnsin, IllInOIS, Michigan, ences coupled with spatial and temporal isolation may Ohio, southeastern Minnesota, northern Iowa, northern indicate genetic change. In this study we employed ranIndiana, northeastern Nebraska and northwestern dom amplified polymorphic DNA (RAPD; Williams et al. P~~ylv~a (Herman et al. 199~ ). Blanding's turtle is 1990) to examine the relationship between the Nova distributed In patches throughout Its range (McCoy 1973) .4 - University animal care facility until they were large These 33 primers were subjected to a second level of enough for nondestructive blood sampling (= 50 g). .IV e po ymorp cans were ng t enoug at until they could be returned to the laboratory for extrac-
. were held at 4 °C until reaction products were run on bands, i.e. 4.5%, were polymorphic. No population-specific agarose gels. All reactions were carried out in a MJ bands were found for 22 individuals from five populations. Research Inc. PIC-l00 thermocyler. All reac"tions were Three of seven polymorphic bands varied significonducted using a single primer.
cantly from the null hypothesis that bands were inde-RAPD patterns produced by the four primers were pendently distributed across regions. Two bands recorded as 22, 1 x 7 vectors of 1 and o. Initial analysis produced a P-value less than 0.05 and one band protreated each band as a phenotypic marker and tested the duced a P-value less than the adjusted IX of 0.007. On null hypothesis that bands were independently distributed average, one band in 12 would be expected to produce a across regions. Small sample sizes prevented the use of any P-value less than 0.05 by chance alone if all bands were statistic that made use of the chi-square distribution to test independently distributed (Rice 1989). significance. To overcome this, the populations from the The seven bands produced 11 RAPD phenotypes. Six species' main range were combined and tested against the of 11 phenotypes were represented in the eight Nova Scotia population. This allowed for the use of Kejimkujik samples; three Ontario samples were sepa-.'
Fisher's exact test to analyse 2 x 2 contingency tables with rate phenotypes; two Minnesota samples were separate regions on one side and presence and absence of bands on phenotypes; two Massachusetts samples were separate the other. The alpha of 0.05 was adjusted for multiple comphenotypes; and seven Wisconsin samples represented parisons; alpha' = alpha/ (7) = 0.007. only two phenotypes. Analysis of molecular variance (AMOYA; Excoffier et al.
Analysis using AMOYA allowed partitioning of overall 1992) was employed to examine the organization of variphenotypic variance into three levels (Table 1) . Popuance among individuals, populations, and regions.
lations from Ontario, Wisconsin, Massachussetts and Originally developed for the analysis of mitochondrial Minnesota were treated as a single region representing DNA haplotypes, this procedure can be directly applied the species' main range, and the Nova Scotia population to RAPD phenotypes (Huff et al. 1993; Haig et al. 1994) .
was treated as a region of its own. Approximately 55% of Twenty-two seven-component vectors were treated as total variance is accounted for among individuals within phenotypes and analysed using WINAMOYA 1.55 produced populations. Approximately 11% of total variance occurs by Dr Laurent Excoffier, University of Geneva.
among populations within regions suggesting that there Additionally, a dissimilarity matrix between individuis partitioning of populations within the main range. The als was produced using RAPDPLOT (Black 1995): remaining 34% of variance is among regions, suggesting strong partitioning between regions. D = 1 -(2N AB / (N A + NB» The unrooted consensus tree clearly separates the This matrix was then used as input into the NEIGHBOR proNova Scotia population from those populations in the gram in PHYUP 3.5c (Phylogeny Inference Package; main range (Fig. 2) . The Massachusetts samples do not Felsenstein 1993). A neighbour-joining (Saitou & Nei separate completely from the Nova Scotia population. 1987) dendrogram was produced. To allow for the The bifurcation between the cluster containing the Nova occurence of similar trees 50 iterations of NEIGHBOR were Scotia population and Mass02, and the cluster containrun with random order of input and a consensus tree was ing the remaining populations, occurred in 100% of 50 calculated from the resulting trees using the CONSENSE replicate trees. program in PHYUP 3.5c.
Discussion

Results
Six of 11 RAPD phenotypes were represented in the
The 33 primers produced a total of 156 potentially scoreNova Scotia population. This seems to indicate that the .able bands (range 2-9; mean 4.73). Of these, only seven Nova Scotia population is not suffering from a lack of , .
. 
STLAW02
WlSC OJ within-population variation. This is consistent with the Levels of polymorphism found in Blanding's turtle were assumption that the Nova Scotia population has been low (4.5% of 156 bands). In RAPD analysis of other reptile gradually reduced to its current size and has therefore not species polymorphisms among scorable bands ranged from experienced founder effects or a genetic bottleneck. greater than 21% in adders (Tegelstrom & Hoggren 1994) to When compared to populations in the main range as a 76% in black rat snakes and 56% in eastern massasauga whole using AMaYA, 34% of total variance is accountel,i for rattlesnakes (Gibb et al. 1994 ). This apparent lack of polyamong regions. This in itself does not mean that the Nova morphism is not totally unexpected in studies of Scotia population contributes significantly to the overall Testudines, as low rates of mutation have been found in .
genetic diversity in the species; a small population subject mitochondrial DNA (Avise et al.1992; Bowen et al.1993) and .t o genetic drift may differ from those populations in the more recently in nuclear DNA (FitzSimmons et al.1995) . species' main range while having low within-population While small sample sizes make this study preliminary ṽ ariation. However, this large degree of partitioning in nature, data presented here suggest that the Nova .I between the Nova Scotia population and populations in Scotia population of Blanding's turtle represents a signifiand around the species' main range coupled with the cant proportion of the total genetic variation in the variation found within the Nova Scotia population sugspecies. As a consequence, this population should be congests that the Nova Scotia population may contribute sigsidered in the maintenance of genetic diversity in the nificantly to the overall variation in the species. This species. Further study is being conducted to examine suggests that the Nova Scotia population may be an more closely the role of peripheral populations in the important evolutionary unit of the species. overall genetic variation in Blanding's turtle.
